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(54) [Name of the Invention] 
Brief Explanation of the Figures 

The figure represents a cross sectional showing one example of electret according to the 
present invention. 

Detailed Description of the Invention 

The present invention is an invention about an electret that has as its main material a high 
insulation properties possessing solid phase compound, and especially, it is an invention 
about a material used in electrets that have high electret electric potential maintaining 
coefficient (life span). 

As it is well known, magnets that possess permanent magnetic properties and that 
together with that possess permanent electrical polarization due to the use of insulating 
material, are called electrets. As high insulation properties possessing materials that are 
appropriate as such electret materials, Carnauba wax, (yellow) beeswax, rosin (pine resin) 
or mixtures obtained by mixing appropriate amounts of these materials, have been known 
from the previous technology, and high purity grade alcohol type materials or ester type 
materials, etc., also, possess such properties. Most recently, it was discovered that 
polyamides, polycarbonates, polymethacrylic acid resins, polypropylenes, polyvinyl 
chloride resins, etc., polymer (macromolecular) materials show electret properties, and 
they have been used in practice with positive results in microphones etc., audio 
equipment. The electret use most recently has started in the above described audio type 
equipment, etc., however, not only that, but also, because of the fact that they have 
properties with multiple characteristics, the possibilities of their future use directions are 
still unknown. Regarding the unknowable properties required of the electret materials 
within the range of properties for the present time use, there are the achievement of large 
electret electric potential, a large coefficient of maintaining of the electret electric 
potential, namely, the life span. If the electret electric potential is large, the improvement 
of the utilization becomes large and the equipment design becomes easy. Also, the 
realization of the maintaining of the electret electric potential over a long period of time 
is related to the usage life span of the equipment and that is why it is important. However, 
by the improvement of at least these two points, the appropriate use of the electrets would 
be largely expanded. Because of that the increase of the surface area of the body formed 
from the electret material, or making the thickness of the formed (molded) body thin, and 
also, sealing the electretized element and protecting it from direct contact, have been 
attempted, however, these have caused the increase of the size of the equipment, or the 
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generation of pin holes has been confirmed and the functionality and the characteristics 
of the electret materials, have been lost, and also from the point of view of the 
manufacturing, the circumstances have been unfavorable such that it is said that the mass 
production capability is impossible. 

The authors of the present invention have conducted research with respect to 
countermeasures for the above points, and as a result from that they have observed that in 
the case of a system, which is formed from high insulation properties possessing material 
that is formed as a film ~ sheet type shape, or a layer or a rod shape etc., and a metal 
layer that is covered and adhered and formed on the surface of that material, when at the 
interface between this high insulation properties possessing material and the covering 
metal layer, a direct current treatment is applied onto a material with a structure that has 
an appropriate level of protrusions and indentations, and by that there is no deterioration 
of the properties of this high insulation material and there is a significant improvement of 
the electret electric potential and its life span. 

The present invention is based on this knowledge, and it is an invention that suggests an 
electret where the life span of the electric potential of the electret is long and the decrease 
of the electric potential of the electret through the handling after the electretization is 
low, and it is possible to be used in the manufacturing in the field of electronics, etc. 

Here below if we are to describe the present invention in details, on at least one surface of 
the high insulation properties possessing material according to the present invention like 
an electret film - sheet shape etc., a metal layer is covered and formed as one body and 
in tins case at the interface surface of the two layers, an appropriate level of indentations 
and protrusions is formed. However, in order to conduct the electretization, a treatment is 
conducted where a direct electrical current electric potential is applied to that and by the 
electret structure is usually, easily formed according to the described below. For example 
first a material possessing high insulation properties is used that has been formed into a ' 
sheet ~ tape type shape or a film shape. Next, on at least one surface of this high 
insulation properties possessing material, by using san paper, etc., an appropriate level of 
indentations and protrusions, is provided, and this surface is used as a substrate plate for 
vapor deposition coverage and a metal layer is covered, adhered and formed through a 
vapor deposition method, and the desired electret with the applied on it direct current 
electric voltage, is obtained. In the figure the structure of an electret that has been formed 
according to the above, is shown, and 1 represents the high insulation properties 
possessing material, 2 represents the metal layer that is covered, adhered and formed as 
one body on the surface of the high insulation properties possessing material 1 that 
contains indentations and protrusions. Moreover, in the above described, an example is 
shown where a metal layer is covered, adhered and formed through a vapor deposition 
method however, the formation and coverage of this metal layer, naturally, can be 
accomplished by other methods such as, for example, the electrons plating method or 
the metel thin film lamination method etc., and there are no differences, and also, usually 
it is sufficient if the thickness of this metal layer is within the range of 2 ~ 2000 microns 
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Especially, in the case when a metal thin plate is laminated with a high insulation 
properties possessing material, on the surface of either the metal thin plate or the high 
insulation properties possessing material, or on both of them, an appropriate level of 
indentations and protrusions is provided and after that, for example, by using heat 
melting, pressure adhesion, vacuum pressure adhesion or adhesion using an adhesive 
agent, etc., method, both materials are laminated and it is possible to form an electret 
with the structure shown according to Figure 1. By doing this, the desired metal film is 
covered, adhered and formed and after that by this material a sandwich shape is formed 
and a condenser containing two of the above metal layers and possessing two metal 
electrodes, is formed, and in the space between the two electrodes a positive or a negative 
direct current electric voltage is applied. In this case it is a good option if the ambient 
environment is air, and it is also a good option if it is another gas, and also, usually 
heating is conducted. However, by appropriately selecting the magnitude of the applied 
electric voltage, the length of time when it is applied, and the cooling speed etc., 
depending on the type of the high insulation properties possessing materials, and 
conducting the application treatment under these conditions, an electret electric voltage is 
caused in the high insulation properties possessing material and the desired electret is 
obtained. 

As the high insulation properties possessing material that forms the main body of the 
electret according to the present invention, for example, it is possible to use any of the 
following materials: vinyl chloride resin, vinylidene chloride resin, polyester, vinyl 
chloride - vinyl acetate copolymer, polystyrene, polyethylene, polypropylene, fluorinated 
resins, acrylic resins, methacrylic resins, acetal resins, polyfluorinated vinylidene, 
polyimide, polyethylene terephthalate, polycarbonate, polyether chloride, polyvinyl 
carbazole, nitrocellulose, acetyl cellulose, cellulose, polyamide, allyl resin, epoxy resin, 
melamine resin, phenol resin, furan resin, alkyd resin, wax type materials, beeswax, rosin 
(pine resin), high homologous order alcohol or ester type etc., organic compounds, water 
crystals, rotsu shell salt, ceramic type materials, ferrite etc., inorganic type compounds 
and besides these, also the modified derivatives of these compounds, etc., sheet type 
shape or film type shape materials. Especially, polyethylene, polystyrene, polypropylene, 
acrylonitrile - polyethylene chloride - styrene type materials, polycarbonate, 
tetrafluorinated ethylene resins, tetrafluorinated ethylene and hexafluorinated propylene 
copolymer materials, etc., are preferred from the point of view of their processing 
properties that allow the manufacturing of thin films, etc. 

On the other hand, as the metal film that is covered, adhered and formed on the surface of 
the above described sheet shape to tape shape or film shape type material as one body, for 
example. Ni, Al/Cu etc., single metals, and besides these, also, Fe-Ni, Ni-Mo, Ni-Cr, Ni- 
Cu, Ni-Mo-Mn-Fe, Fe-Ni-Mo-Cu, Ni-Fe-Cu-Cr-Zn, Ni-Fe-Mo, Ni-Fe-Si, Ni-Fe-Cu, Fe- 
Si, Fe-S, Fe-Mn, Fe-Co-V, Fe-Al, Fe-Al-Si-Mn-C, Ni-Fe-Mn, etc., alloys, etc., can be 
used. 

Regarding the means for providing the protrusion and indentation structure on the tape ~ 
sheet type shape, or film type shape polymer type material or on the thin metal plate, for 
example, it is possible to conduct a treatment by using a sand paper, or an appropriate 
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embossing treatment or a chemical etching treatment etc., methods, and the depth of the 
indentations and the protrusions are as deep as possible and the limit is that it is known 
that the stability is such that there is no generation of pin holes in the shape of the 
structure element, and also, regarding the density distribution of the protrusions and 
indentations within the plane, the preferred size is practically verified. After that, at least 
on one surface of the above polymer type material a metal layer is covered, adhered and 
formed so that it becomes one body, and also, a direct current treatment is applied; and it 
was confirmed that the formed electret material, compared to the electret where 
indentations and protrusions have not been provided, has a lower coefficient of decrease 
of the electret electric voltage, and has a small effect of the contact with the electret 
surface or of the stress of the material. Also, it was demonstrated that through the 
selection of the metal layer, it was possible to improve the life span of the above 
described electret electric voltage, and together with that it was possible to increase its 
electric voltage, and thus good performance was demonstrated. However, because of the 
fact that through such structure the electret properties of the high insulation properties 
possessing material are improved and also because of the fact that in the case when there 
are no protrusions and indentations at the interface between the two materials, such 
improvement result has not been observed, it is considered that the protrusion and 
indentation structure increases the surface area of the electret material and it reduces the 
electrostatic charge decrease and together with that it neutralizes the forces that affect the 
element from the outside, and it prevents the reduction of the electrostatic charge through 
contact. Thus, in the case of the electret according to the present invention it can be said 
that its processing properties are good, that it is easy to achieve a small form factor and a 
light weight, etc., and for example it is appropriate for use as electric part products used 
in acoustic elements etc., electric part products. 

Here below, the present invention is explained based on practical examples. 
Practical Example 

A colorless FEP Teflon tape with a thickness of approximately 25 microns and with one 
surface that is adhesive (manufactured by Dupont Company, USA), is cut into a size of 
approximately 40 x 50 microns and by using an ultrasonic washing method it is washed 
with extra-special grade acetone for a period of approximately 3 minutes, and dried and 
after that by any of the methods on the adhesive surface of the film an aluminum plate 
with a thickness of 0. 1 1 mm is pressed and adhered. After that, the well-adhered part is 
cut to a size of 25 x 25 mm, and again an ultrosonication washing is conducted and in an 
ambient atmosphere at a temperature of approximately 130oC it is electretized according 
to the usual method (applied electric voltage - 5300 VD.C). 

The detailed content of the preparation of the experimental material is presented 
according to the shown in Table 2. 

Moreover, the Experimental material 1 is shown as a reference example where a structure 
with protrusions and indentations is not contained. 
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The initial value of the electrical voltage of the electret, measured in an ambient 
atmosphere at a temperature in the range of 22 - 24oC, and a relative humidity in the 
range of 59 - 63 %, was designated as Emax and the estimated according to the Arhenius 
method life span was obtained as presented in Table 3. 



Table 1: Experimental Material Preparation Methods 



Classification 


Exp. 


Type of 




Process of Exp. 




Material 


Sand Paper 


Temp. (oC) 


Pressure 


Material preparation 




No. 






(kg/cm2) 




Reference 


1 


No 


220 


42 


Schematic FEP 


Example 










Press 












Al plate 


Scratches are 


2 


AA80 


220 


42 


Schematic 


placed on the 










Press 


Al plate 












Scratches are 


3 




200 


42 


Schematic 


placed on the 












film and on 


4 


AA80 


220 


42 


Press 


the Al plate 














5 




220 


150 





Remark: The time during which the pressure is maintained is in the range of 10 ~ 15 
minutes. 



Table 2: Estimated Life Span of the Electrets 



Exp. 


Emax 


Estimated Life Span 


Material No. 


(V) 


Until Yi 


Until % 


Until 400 V 


Until 200 V 






Emax is 


Emax is 


is reached 


is reached 






reached 


reached 






1 


-2400 


2.6 hr 


190 days 


1.1 year 


3 years 


2 


-2560 


19.7 hr 


1 year 


2.6 years 


> 5 years 


3 


-2690 


14.8 hr 


1.3 years 


2.5 years 


4.6 years 


4 


-2580 


3.1 days 


1.7 years 


3.0 years 


5 years 


5 


-2720 


30 hr 


1.3 years 


2.4 years 


5 years 



In the case when polyethylene terephthalate, polycarbonate, polypropylene etc., other 
films were used and the same experiments were conducted, it was confirmed that the 
materials that were roughened and had protrusions and indentations on their adhesive 
surface had a large coefficient of maintaining of the electric voltage. Then, in the case of 
the above described example, the adhesion between the plastic film and the aluminum 
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metal plate was conducted through a heat and pressure adhesion, however, in the case of 
experimental materials where epoxy resin etc., adhesive agents were used and by that the 
adhesion treatment was conducted, the same results have been obtained. 

Also, it is known that, usually, if the electretized samples are contacted or cut etc., the 
electret electric voltage is drastically decreased, however, in the case of the above 
described electret experimental materials, it has been confirmed that, at the time when it 
is cut to a small degree, because of the roughened surface containing protrusions and 
indentations according to the present invention, the decrease of the electric voltage of the 
electret is very small. Namely, as it is shown according to the presented in Table 4, a 
material where the electric voltage of an electret with a size of 25 x 25 mm, that has been 
sufficiently equilibrated, has been cut to a size of 10 x 10 mm, and then to a size of 2 x 5 
mm, and the electric voltage of the electret sample material was measured and the electric 
voltage reduction coefficient was measured. 

Namely, it can be said that the protrusion and indentation containing structure is a 
structure that is extremely useful in the handling represented by contact or cutting etc., 
after the electretization, and in the manufacturing also it is very beneficial. 



Table 3: Change of the electric voltage of the electret by cutting 



Exp. 
Material 


25 x 25 mm Electric 
Voltage 


Immediately after 
cutting to 10 x 10 mm 


Immediately after 
cutting to 2 x 5 mm 


No. 


Electric 
Voltage 
(V) 


Coefficient 
Remaining 
(%) 


Electric 
Voltage 
(V) 


Coefficient 
Remaining 
(%) 


Electric 
Voltage 
(V) 


Coefficient 
Remaining 
(%) 


1 


-850 


100 


-594 


70 


-509 


60 


2 


-1200 


100 


-984 


82 


-912 


76 


3 


-1140 


100 


-1070 


94 


-798 


70 


4 ! -1340 


100 


-1170 


87 


-991 


74 


5 


-1030 


100 


-855 


83 


-794 


77 



(57) Claims of the Patent 

1 . Electret characterized by the fact that it is formed from a high insulation 

properties possessing solid phase molded (formed) material and a metal layer that 
is adhered on this molded material as one body, where the above described 
interface surface is made to be a surface containing protrusions and indentations. 
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\Z&3 V»T 7 7 >©HSR©IartE» ! 6aai-rs 1 1 «b fc. 

a®c»tagfr5a«iac»t*JtiSEur, 77> 

B6RiWtt«B4Eftt:a:« «fc 3 t-*R^»fa*a*« 
[0 0 2 0] »*JH5©«MTtt, *-*©a»jgm7J*t 

*© t * tc(Wffl#aiw«fc o asfHaaits <k 3 «c 
atiW"5. 
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5 

[0 0 2 1] 

l&m ±8B©«l£{rJ:0. 1 ©5S9JTtt, 

^ ^ >y ^y-xXtt^ 7 yff-f X 7 ©-**> 6 7 

7 id^3nTv> 5 ©-c, n©e 

she-* zmwfmzzQmmjjfaxnmmxtinizftm 

IWirrsiifC. 77>imOc£8ls£|5H£»l::&o;r£ 

laCRTECWWUT, x>i»©jfi?&Si]©tejtRtf7 
7 >«£©«;&£. x>-7>©:*- n-k-h©B&±£ 

[0 0 2 2] *-©££. ±ESIfll^S;Ttt. ±IB7 7> 
if y y ? tC* tt* 7 r LT «JS * *XT l> ■& 

©|5IIE»(cit«ajbfciS»fi«**^4UTfeO. ^©3»iE 

«*sai)£-rsrt7?, *-*©ihhb«, osor^- 
9 \z 7 7 yo 7 r >ffl8M&-frVTum-znT 

V»«7 7>©lHl(£»*«ttb-r5^t^T€r5. -€-UT. 

j: ©t&dj ufc 7 r >is*g» t as t rsttfciaiE* t & 

4W»f*©-C. 7 7>@<£&£&Hi¥a£:UTgfrfc& 

ffiit-ft:^ H©m*£JS< uta<7? >©@eww 

[0 0 2 3] W#12©3Sljmt, 8>tt5£77>7 5f 

wizftLTfcfr&Mm-mzmtiiZtiT^zo-v. mm 
*atc«k o . nm r >©®<£»*ii2«iii«K»«t o t>fls 

*©tf*S£#ltU Aogf^gCSON^iftS^T^a 

7 7>t«^$!isi#atsai!su »»7r>ss««) 
^mTM®LTm&wm2-£z>z\tiz£r). 7 7>®m 

&*mfe®lRmz&-oz\tifi-eit5. z\o$mwvb> 
7 7 >©®<E»sa77 ^cmesnTv^^B-^©]^ 

salens. 

[0 0 2 4] H#E3©589iT«> X>-7>t77>t 

7 r >iitt«©iie*«»'r-6M» wsft*-^ tea 

IS£nT^.5©T, C©«» ; E-^Srei!i*«fflILT77 

>a«ss?©®e»&w»f4 d t tc«t o , 7 7>isifc» 

>©IH(K»*<K)£IiIlE»J:»3t)fi^t$tCtt, mSte- 

OkiCbK^tettt, «»i=E-:5^e>©iiH£7j£/h 



(4) &BW5-2 6 0 40 

5 

S<LT?&»77>S«jSlHie^-B-5CtlC±D. 77 

©«£■?&, fta77>£X>^>©j©&KJ8KJE:i;fc 
raBe*rCH*stflr«. x>-7>©iaj^l©Kik& 
#7 7 >»«©(£« x>5?>©:*wt-fc-h©Kf 
±£©^£#0*1*. 7 7>©@teR£ ; &-^© 

jffiS@*ic«ko«an?fr. 77>©@iKfflnip&fBmfe« 

[0 0 2 5] H*«4©^WTfi, ±EH»#**«IC 

io sft2>m®m<mM) : E:-9\z®$ii<tu «&mM« 
©«wti^«»c. mm'E—S'Rxffitfi^mfrZMwmz 

X > -7 > C «fc « [H«7il6J <t ttifcfrft © @<E?J £ #A S C 
tlCiO, 77>IsHg»SISfelartS»»C«Odi:«tr€r 
5. ffiol. £©«£-?*>. fSmtt«fiRTf&»77>S 
x>-7>©S^!Kffitf£:i;&jiIEirtE»lc«fg < fc < EKE 

[0 0 2 6] tt*«5©%WTtt, ^E-^fltEJteUTH 

a^tsictt, ■?-©$£«* rastfcth ftffli^a-c 

[0 0 2 7] 

QditM] «t. *&WD$mmz®m\z&-3\,*T$iw 
[0028] oatn i) ■ i \t*&w<z>mmw 1 ©£ 

l«X>-7>©7 7>f«I, 2tt^7> 
jrtt 1 ©M«aiCttDti-»T&*lfc*?>*7*-'JT* 

3B^7>^tti t¥fficsaB$nrx>^>©t9 
jo flificiicsftfcsassnfciirtEttT?, c©isrtE(ifi3© 

WI«fctt7*-'J4*«H«-#lC*0#»6n. d©7" 
-U 4 t±E?7>i'7 , - l J 2 t©Wfcl4V^h3S>6 
ft577>^;Uh5*«#^#lt^nT*0. 99>9lk 

ifc±oiao»3]Maw»an«j:5ca:t>Tw«. 

[0 0 2 9] ±gHie«3©«|}SteffiffiSC7 7>77 
«/9 1 8$^bT} 1 &a77>6*^$nT^5. ±IB7 

XI OSfU W^vfir-X 1 0©^«fc?MJ7 
40 7>6£fllj£-rS77>7>-K7, 7, •••MRDttH' 

&nrv)«. o*o. **y«r-xi o*t77>a«e 

'SBSr*J«bTVi.5. ?5yf7-X 1 0 ©rtfiglCttHS 

1 1 ic± o wgctt^e.nfcffi-as 1 2 xcffivm 1 3 

MSltSn. dn^©P^12, 1 3f»3tCtt«ittSitft:£ 

»^ 1 3 rt»cttieiiEW 3 <D9cmz®iKr-mz& om-fft 

?7';f7-fX? 1 4*«E{i$tlT*D, wCr^fXi' 
1 4*t@<E«l3 t*t^«ai 3rt-eniteLfc£€r, * 
©EHEh^SfPKlSl 3«©v»j3>^-<jP&^LT 
50 ?7 7f*-Xl Ote^rsit-P. 77>6*[inE 



-270- 



(5) 

7 

[0 0 3 0] *&. ±tERHK 1 1 CttPiS 12, 1 3 4 

B*IIB"r«*#16iWBRSnT^*. JI©##16 

*©-***IMH 1 CtX 17,17 fcJ:D SfcStlT 
feD, ffi«T?#?Ll 5SBBBB-rs±5CttoT^5. * 

tlTV>«. jr^y?*— XI 0©t9«fcl4m^^;H 

H0©#H«M«tJ:D 

liny H 1 9j5*BtOMtt6fl. CODyH19IW5y 
0©fflg&SaLTIr»31 2RCKtf. * 
©ft«tt±E##l 6©*W«C*jil/TV>*. *L 
T. SHaUMfftV>fc*£tt../t-f 8HJBC 
mmzMZf, C©CfC##l 6*tn«y HI 9K<fc0ff 

snriB^rs-*. »Hata*©±#»c#^. n-rx 
8 tf*2m*mm\z%m s± 5 »c*ia ltd 
h 1 9 swats-a-. H©C 1 6 £&n#aii-c. 

1 2 1 3 fcAS U 3 >^ Jl-©** a? 

*MD*tt, ; J'7y5 1 7 : ^X^14*>e.^5y5 1 'Jr-Xl 
0«CfeSSn5il*SJi^-&T> 7r>6©l3l6S& 

C0 0 3 U ±iB^9s/^y-xi o©sysctt®ett 
3©ffiDtc<iis-r5:7-- , j 2 i*<iins-#cmowt& 

nTV^. Is«e(i3©fi!l*tcli|al«lft3i¥ff!t 

aiAtt2 6 swr-saib*-*' 2 57itEKH£anT^ 

■5. C© ; E-^2 5©ffl*tt2 6g9«fctt±Ey-'J2 

1 t^c^-ussrr «^-u 2 2*tia(E-fl£icst 

DttttSn, U 2 1. 2 2 MKttV^ h2 3ff 30 

m^m»f>nx\^. -z>&o. yr>6t-mz\simr 
zyrym&mitztvvf-'r-xx o«y->j 2 1. 

2 2 stf^ h 2 3 a>sfc$"W vmitm 2 4 s^i/ 

T«»*-^ 2 5 lCK«l»«g$nT*J 2 5 * 

[ 0 0 3 2 ] -t l/T, ±B*-^ 2 5 ©EHESHPttn > 
6 lfc«t0fftens±5fc^oTV^. 02tC 
SC. ±i23>hn-76 H4CPU62S 40 

J1CCPU6 2lCli, x>$?>asti/r©x> 

t, *ii&«taT4»ji-fe>'i}-6 4©fflAffl^t > x> 
*«£Htt8fn« (isa^-f) t45^53>^u<yy-©fp 

1]±>V6 6©tt*m^i*»A*^nTV»*. *&. c 
P U 6 2 ICtt. *HjME*IC7 7 >BnE©Jlftttft 

5. SO 



$$R§¥5-2 6 040 

8 

[0 0 3 3] =E-*2 5<D75Ztoffi¥i:Xy7-V 6 7 
(H1#R) i©W©@&lCtte»yfi|@h5>i>X*T 
rlAi&iKSn. C©h7>^X^Trl©^-XlCtt^ 
7>^6 8©tU*fi!l*tSiB!SnT^«.. *17>7*6 8 
©ArtfiflfceffiffERl . R2fc,kr)lftfcStl*«Effi^ 
£, CPU6 2<T>=t-^Sm9m^6 2 a^6tH*S 

n57^n^©iHi$E»s^m#t*tx*$nT*o. @ 

*©«££#§ h5>^X*Trn?««f 
aMBl/t*-^ 5\zmTZ. £&. ±ffiK5>i?X 
?Trl©:3l/7*«> CPU6 2© ; E-^ON/OFF 

M©a6 2 b*^m*$n.s i &-^<?±m^©*r«?»c«t 

0 ON/OFF Jftf£T<E> h 7>^X^Tr2*^bT7- 
XStlTiJO, CPU6 2*»6h5>^X^Tr2fciE- 
^<?jt«#*iffl*anfct€r, h?>-7X*Tr2*tON 
^tttTAyrU«iS*7-XfflIlcSil&-r*^tT, * 
2 5 ©f£»*f?lh-f*. Sec, *-*2 5©7*7 
XfilSS^ttC PU 6 2©>i»je«:*j;EX*S&6 2 c fcl&R 

sntso, 2 5 jwmE-r* fc*fc*©isnE*e 

jfc i; T^flsT S «fc 5 fc£ C -5 2»iS«a * C P U 6 2 
«U c©&S*ft©*e3CJ:9 77>6©*K-©H 
<E»Sttta-r5J:5CaoTV>«. CPU6 2 

11^77 > 6 ©iaiEft*iftffi'r* 7 r >@(E»«m# 

8£*|jrrS. *fc, 7-X>ifSB6 9tt, CPU 6 
2©7-X>^8SiKfi56 2 dlC&l&SnT^S. 
[0 0 3 4] ±IBCPU6 2»C*^T, ^3I77>6© 
EMESWflT S t #©S*Wift#liC^ 3 IC<kD 

Kerr*. s-r> x^y^si Tx>^>j&ifift©iiijs 

fiVi^S^SWje-T'S. C©fJ«*«NO©i#Ctt, X 
xf7S3 fCit*. *-^2 5SOFF!Rlltl„ ■?•© 

[0035] x>v><Dm&z--immmmLT±. 

iBXT-y^S2 ©5pte*»YEStCft5tXxy7 r S4 t 
it*, *m*>V6 4i,Zl;Q&mtl1tmmt> *s-t 
>U-6 3lC«feD«iasn&X>S?>*fi, IsKEft-feVD- 
6 5»C«k0tftffiSnfcX>i;>lsIIES. t-^2 5©i£ 

jgm*fc«k»3**e.n5*iB©77>iiite«, r^je* 
■t>D-6 6icio«ttisn&aftsifnti©^x?&«©m 

YES©tft:lt X^yT'Se T9-X>^glB6 9 
[0 0 3 6] ±13X7^^^35 TNOifJfcSnfttS 

ctt. xxy7S7 irit*, ^©s^snr^swffliT 

a. X>i?>lHl<E»2fc^^MfP«ffl*Zft«ffi**« 
fcSiesns. i©ft. Xxy7S8 TiE^IR©^? 
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9 

^xu/^S9 Cfe^T*-* 2 5©|ertE««S:-€-n*T' 
£HDK:*gfcU U*>«&fcX-r>;/7*Sl £RS. 
[0 0 3 7] ±KX'ry7"S8 TNOiWfcSn 

5 £, 7 7 >@te»*iS:)£i[j5< ©-£«SB £«**:© 
T, ^xry^SlOlCJi*-, 77>@«KfttS«ttt©* 

#YES©i:£l;:«> Xx^SllKS^T, ^E-^2 
5 ©HII£»£TtfT7 7 > 6 ©EI(E*«3«f 
[0 0 3 8] Sfc. Xx>y7*S10T?©W5£*t77>lHllE 
»^IS:3£fiiaT©NO©ttCtt, Xry7*S12fc*5V> 
T, *-*2 5©ISl6fefc±tfT77>6©lH)te£gji 
f-5. ±ffiX7^7*Sll, S12©&ttX-ry7*Sl KB3 
S. 

[0 0 3 9] ±IB5WSW©^fflKt3V>TS(l?|-r 
5. X>5> >©&»&> -^M*«3&-rSt» 3>h 
n-5 6 1IC*V5T» *S-fe>tJ-6 3K«kD&tii£ftfc 

7>iHi<g»©s^M^*«>en. ^©s^fflt, 

2 5©ffifi«AlcJ:D**e.n<5^l5©>'7>laFe»t 
7r >0<5St^(sie»i:©^-««HrtCS.St 

sett. *-*2 5©[iHE«ffli*^n*rt^i;fc«u$ 

***t. 7 7>HWfcWBt*J:0*-)W>H*IIAT 
K<&*£, *-^2 5©IiHE»*W5nT. 

* 2 5 \z«.)v btmrnm 2 4 xtf? r >>? 9 * 5* 8 ©? 

5y^fr-Xl 0&^LT»«g$nTV»*7 7>6©|5| 

«K*»*jia n«. a»c. 7 7 >@iE»#K««t«fc o t><s 

HfcfTfctt, *-*2 5©|5Ifc»aU:#LT77>6© 
[0 0 4 0] C©i5lC. 7r>f5yf 8 t*V»T7 

7>6t-*©i'7s'^-xi oic^;vhe»tMd2 

4 £^ LTSIg Sttfct-* 2 5 efHMfftt-S £ t K 
±0. &#77>6£x>v>©8&ttf6£J£i;fciIiE 

®G»-eiiie(wwT^. x>i?>©ia?&a©i&ih&tf7 

[0 0 4 1] *&, ±IS77>i'7y9 i 8K:*^^7 
V^fr-X 1 0 KMSSnTV**^^ 2 5 ©iS»ES* 

7 > 6 oENHttsMoimsfc-b >-y^£gf* z. tit 

m < C t ft < 7 7 > 6 < C 

[0 0 4 2] ±IH ; E-^2 5*my^HIC±D@ 



(6) - &BB J l z 5-26 040 

10 

euft<ftst, ^©2»je***t«ta:D, zoct& 

CPU 6 2 CkOfJJEStTC. CPU6 2*>fc'7-X> 
6 9 CflretfUlAStt. 7-X>^8«6 9 ifift 

7 7 >B£im0>lltt*SIE*JmtelCfl« C 

[0 0 4 33 ft. JiBJUUrCtt. 77>*7?/3 1 8© 
ZVV+T/M 1 4<£X>i?>IC. Sfc^^S/^- 

xi o*77>6ic-en-ena«3UTv^*t, at. * 

7 >8*&«Bt tT7 7 > 6 ic-5-n-6natet&*ii©7 
7>^7 5/f-fc4>aifflTir5. ■?•©«£. 7 7>6ica 

ilS$n5i'7^5 1 ^X^^Si!i ; e-^2 5&««^ 
5>y?.2 9dii@-r-&. 

[0 0 4 4] (^JSfi»J2) 04Rtf05li#5SW©f£86 
0112**1/ (ft, HlR^H2tRi;SK»K'Z)V>TI4l^ 

i;??#*ftUT-f-©»aiftSiWB«i&'r-6) , 7r>? 

7 5/^8 iCfe^T. 77>6t— ftCi^V^-X-Xl 
0 2 5 ©*fc*r#ffl©ffll»#»lca!<6L&<b 

a? ©Tabs. 

[0 0 4 5] f ^©HJS««ITtt, 04IC^-T± 
*-^2 5©m7Jtt2 6ftSet-^*#^e,ft 

^tjitf. ^<nws\zmmm2 itm^zw^^tvz 

£&3tU £©£Kitfi2 7©li0« 1 fct- : ?2 5©ffl*«T 
2 6^SSt©W«. WW2 6. 2 7 S»i(gXttaieja»f 
f-5»f^atbT©^OFF©fi^7y^2 8 a* 
Ei£3*lTV>*. ±IBe»ittl2 7©«fflttiSfl^ 

w»¥a t lt©«e»^ 5 2 9 fcSisa nxvi-s. 

r©ffi#:i7 7 2;5 t 2 9tt, &*mz77>>; ! 7V?%t 
30 ra«©«l^r»»3» ^Us^-^SIJALfc*?^ 
-7-X3 0d:. Jl©7 5y?-ir-X3 OrtlcEBSn. 
£»«|2 7 t-#;lC[5JfE-r* J' V V?T4 X 3 1 

@<E-r-5tS©->U3>^;v©ttttgtn:c«k»), e» 

n 2 7 . nm? 9 v * 2 8 , ^-9 2 5 zxf'oi b&m 

9 1 0 ftVi U7 7 > 6 fcimga«i&^«.. 

[0046] a5ir^-rai<. ±iam«[i'7>y5 i 2 8« 

CPU 6 2 OJ'7'j'f ON/OF FflflJf?8B6 2 e tffiK 

4» anr^o, cpu6 2frt>mj]2tiz>femzfoCTn 

1^7772 8 *tON/0 F F^ft-rs id irfcoTl^ 
5. *©ffi©«Ji!cBS*WC±i2lliS«91 t|SI«TEb 

[0 0 4 7] Ufcj&tcT, ^©^JSWTtt. 3>KD- 

76i©CPU6 2i:^t, x>y>*m, x>~?> 
iHEaRr;aas5fu«8©^x?&fii©ffi*{cscfv>Tia^ 

$nfc7 7>E<E*©i!«t«St> ^-^2 5©iS»jg«* 

\z & t)** &n*siB©7 7>ia<E»ta*Jtt4anT. 

7 7 >0«E»AtS3£<E(wftS<t ^ IC^-;? 2 5 
50 ^5y^2 8*t7w-HAy7«Ifflian<&. TfcfcS. 
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11 

m&<07T >mm. tissues £©ga*-£«8BWc 
$> z t $ tea, * 2 5 (ommmmmmi; 
2 8 ©on/of FMW* j tn£.-vtmc\zmift-rz> 

tzzt. 2 s ommarfyf £*u *o«b?? 

5/^-2 8**0NfW!jLT7j'>6Rtf77>*7y? 1 8 
0*t^;Vhe»««2 4, ^-*2 
5R^«»^5y^2 8£:frUTiS#*5v^2 9t::ig 
mtl, £©i«#*7^2 9©tttt£&lC < kD7:r> 

T©t€lCf4, 38? 2 8**0 FFfPISLT±fa 
7r>6 (7r>9 7y?-8<D!?5y?->r—7>10) £ 

-9 2 5 ©lsie*^±#l,T7 r > 6 ©m^^jS^ti 

[0 048] C©«^, 2 5 KiSlinifttfiiitfc 

&X>y>©a«)RlBK:j6:i;fcaiElartE*TE«aW«l*r 

jbiB^HSM i t^«©f^ffl^**^ens. 

tO 0 4 9] *fc, «£tfi77 5/9 1 2 9ttSS6*-^2 5 # 
©a*«2 6^SlC«ffii'7^5 1 2 8 *^LTKtt±K 
«feSnT^5©-C> «l&*-*2 5 tm#tr?y ! ?2 

[0 0 5 0] aE^7y9 L 2 9-p7r>6©@ 

3XhT»en-5. L#"b. £ffi0U©«fc5I^E-*2 
5 ■ffti«T*«DKJt'e, M»IC«fcD»*"r5SR©raS*« 

[0 0 5 1] (*««3) H6»4*Jfi«!I3*«U'x> 

t>lC, «t#*7y?2 9©tt&ffiffi£l*g£Lfcfc©T 

[0 0 5 2] EOSdWlTti, @fc«ft3©«tr 

nrv>s. c©^ij*»«»3 2tt, H7fct>^-r<k5 

C. HHEtt3KHIte-#C©0^t6tl&-9->^'t3 3 
t, iafett3fc^7U>y3 4. 3 4**UTH»WJ- 

>3 5. 3 5, -*H«attfclM*r*K=*>*1rU 

7 3 6 t, C©fcT-*>^U7 3 6©EDIC^7'J> 40 
^3 7. 3 7«^l/THCT«fc*»an. AM<D*3 

8 aTSt!^>3 5 Ctt^TSU >^f3 8£&® 

^©U>^-V-3 8©*Wfc7r>7'l'-} { 
7,7, -iWRDtflX&ftTW*. ftoT, ;:®$fKfl 

Tit ±ffi-tJ->=¥^3 3^x>v>icaiie$nfcA*fi5 

fc, *&y >if^Z 8W7 7>6izmi£t<Wt7 7> 
Slfclg?*, SSCK=*>*lrU7 3 63j«7r>ait« 

fc* u >ar * +• 3 8 ©@iE£ffl®-f *fwwas£-?-n-en 

6©lHl<E**Ii!)-rsCtT, 7r>»»*tL/T©U> 50 



&B!§¥5-2 6 04 0 

12 

i** 38"7S07r>6 ©[H]«E&£*i&£lt-S«fc5 C 

[0 0 5 3] ffi#9?y7-2 9' ttX>J?>*-f 

5*^UTX>5?>©^--f ;^>4 6Rtftf 
-f )Vtf>74 7 \z&mtu ±Wf /HWP4 5 icttn 
> hn-5 6 1 ££DMfl3n«ttMm#4 8*tffiK 
a*lT*0. *-fJU*>7*4 7*5.ESian&^'f;U© 
-«§«£fifW»#4 8Tr«M»UT«#**y*2 
9' ICft&TSJliT, t©ttttfi«iS*AT«»*S 

[0 0 5 4] ^©Slifi^-Ctt. ±IBg»#*««!3 2 fc 
*tt*IWI»fcLT© 73 6«>ttJIC"t 

* 2 4 ©7- U 2 1 1fiBfc-1tK*. 0 tttt 6 

nTV>«. *LT, 7r>lel£ft£JIME31fr«&£ 
fctt. «^9*?2 8ftONf|s»iiirai**5y*' 

2 9' fc<fc9 fcf-^->+v «J 7 3 6 
6(W»f<6*. *»tt«B*?9^2 8«OFFfHb3 
•&T*-^ 2 5 fc<k 0 tr-^->+^ "J 7 3 6 £X>y> 

K±*a»o'H«*i<di«at*i«d awtoWd) ent 

SCtt?. 'J>^-V3 8t>*077>6*li3ll2HE$ 
7r>lpHE»*«aiiHE**-&t€rfcB, « 
B£r9y?2 8*OFFfm3tt. fro*-* 2 5 £f£ 

ttffjha-a-ry >y^3 8 ic»r 

te©#BStt, £JS«2iP>l«Ta*. 
[0 0 5 5] LfcrttoT, Ce£JMIfc«fra?». «A 
^-^ 2 5 ©imgX.tfSfi&i' 5 i/^ 2 8 ©ON/O F F 
fPKSWfl-rs^tT. 7T>6&SSiIte»(cS!l«lT 
€?. 7r>IU<£«*«ig^IsrtiG»«k»3'bl£^fc»ICigj$|5J 

tea-&5t#»ctt, *-^2 5*tf?±fiy$ansttfe 

3 6*tiefr^7s/5=-2 9- icajean, cnm.®-??? 

^2 9' K<fc0 Ki*>* Y U 7 3 6 ©ErtErt*$!!ft£n 

t*tTf^«. *©tS, *-f^*>7*4 73i>6JBE2*n 
;W©-«B S«Eg«I«l# 4 8 TiSgSMSf 5 C t 
■P. «£#:7 5y5 1 2 9' ©flff»7J, f ft 7 r >@C 

[0 0 5 6] ±IBlfX*>*Yy73 6*«fr^ 

7 3 6 ©ElESIC^taa t . 7 7 >EHE»*tg±lCfc 
^K©7r>liie»**l9:5£lHllgfttCWL^eiCfi 
<T, trx^>4Yy73 6©W8&©*T«7r>lsrtS 

2 8*tOFFf^Si)UrtfX^->^Yy73 6 £SS#77 
y?2 9' i:©a«g*iaE»fSn5)ti:'blC. t-^2 5 
^©^-^2 5JrJ;0fcf^>^YU7 3 6 

*tx>v>ic«fc-5iHi«E*iBia:tt«^ (Mftans* 

\zmWlZn*. C©±5& ; E-^2 5!C«tSKSdlC 



—273— 



13 
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fflMMlCft 3 9 a ftft-fSft 1 ©IK F*-V 3 9 t. 
CCMK F*f3 9 S«J©(Hl«£fft 3 C*7 U>ifA 0, 

4 o &ftLT®&s&\zitmtu wh^cim 

■^3 9 ©ft 3 9 ataffi"&-rst!-;*>4 1, 4 1, 
#T*t;-:i->**U74 2i, r©hT=:^->*v'J7 
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'J 7 4 2©#XgB4 2aWJ>^4 3 
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C©*-f;V#>7*4 9ttn>hn-56 UcfcOMIHS 
nSftEEHWtWPS 0 tBRbfesH" JHMf 4 5 £:frLT 
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[03] cpuTfo^jaa^jH^^n-^'-v-h 

0T*S. 
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